have been used to establish the population frequency in the city of the idiopathic forms of talipes equinovarus and calcaneovalgus, metatarsus varus, congenital dislocation of the hip, and infantile scoliosis. A survey of 165 patients now aged 7 to 11 years showed an aetiological relationship, but with differing environmental factors. These factors were established by comparison with the Edinburgh Register control group of 692 normal infants born over the same period, giving a unique opportunity to obtain more accurate antenatal data than has previously been possible. The principal associations were: talipes equinovarus with antepartum haemorrhage and maternal hypertension; metatarsus varus with twin pregnancies; congenital dislocation of the hip with first born children, older than average fathers, breech presentation, a significant lack of menstrual problems in the mother, and maternal upper respiratory infection during pregnancy; infantile idiopathic scoliosis with breech presentation, prematurity, and the onset of the curve in the winter months. No significant association with raised intrauterine pressure (hydramnios or oligohydramnios) was found among these simple idiopathic deformities. It is concluded that the multifactorial genetic background is likely to be similar in all, but that the additional environmental element is variable.
It is customary to consider these skeletal deformities as separate entities and their essential similarity is often overlooked. In each case apparently normal structures seem to be pushed out of position and then fixed, to give the familiar structural deformity. What must initially be the result of only a minor intrauterine disturbance deteriorates into a more complex deformity as secondary pathology develops with the growth of the child.
There have been many surveys relating to genetic and other factors in their aetiology (clubfoot,1-4 congenital dislocation of the hip,5-9 infantile idiopathic scoliosis'0 11). Current evidence indicates that the risk of recurrence in the near family is usually low at about 5%. Their pattern of inheritance is multifactorial and thus external environmental factors must also play a part. These are likely to be intrauterine, though immediate postnatal management is sometimes relevant. The nature of these season of birth in infantile idiopathic scoliosis is unremarkable but the onset of the curve is significantly more common in the winter." No environmental factors have been positively identified in the foot deformities, though it is common knowledge that metatarsus varus has a regional difference in frequency, being commoner in North America than Britain.
The aim of the current survey was to obtain data from the Edinburgh Register of the Newborn in which all births in the city from 1964 to 1968 were monitored, including detailed information collected from antenatal records and from the parents of all infants with a congenital defect. Over the same period, similar data were recorded for the births of nearly 700 normal children. It seemed that this was a unique opportunity to obtain more accurate antenatal data than has previously been possible for these deformities, particularly in relation to intrauterine pressure disturbances, and comparisons are made within the group and also with the normal 'control' pregnancies. Material and methods The Edinburgh Register of the Newborn* included 52 029 births in the city during 4i years between 1964 and 1968. It had been set up with funds from the Distillers Company following the thalidomide disaster in order to monitor congenital defects. Information relating to the pregnancy and maternal and family history of all infants with a congenital defect was recorded both from antenatal medical records and from the mother during the neonatal period. The same detailed information was obtained from 692 births of normal children over the same period; at first every hundredth and later every fiftieth birth in the city. Domiciliary as well as institutional births were included and so it is likely that ascertainment of congenital defects is nearly complete.
It was realised that a diagnosis made at birth of 'idiopathic' club foot or congenital dislocation of the hip might have to be adjusted at a later age if it became apparent that some additional neurological disorder or other syndrome was present. The current survey was therefore delayed in order that these children could be examined ( These were approximately as noted in many other surveys, with the exception that talipes equinovarus was nearly four times more common in males than the usually quoted twice, and congenital dislocation of the hip only twice as common in females, whereas four or five times is more usually quoted. Infantile idiopathic scoliosis was commoner in males, in the ratio of about 2:1. relatives. The proportions drop nearer the population incidence but are still above the expected figure. Ascertainment is likely to be more complete for the third degree than the second degree relatives (first cousins usually being contemporary with the index patients), hence the slightly higher proportion affected among them. There were no instances of consanguinity among the parents of patients but there was one among the 692 controls (1-4 per 1000) . Associated developmental anomalies among the relatives of index patients were unremarkable with the exception of inguinal herniae among the first degree relatives of patients with congenital dislocation of the hip (five of 256, approximately 2%). There was only one sib with spina bifida, giving some confirmation that patients with these structural deformities had been correctly assigned to an 'idiopathic' group and those associated with neural tube defects removed from the survey. Antenatal development TWINS It has long been suggested that a twin pregnancy could be a contributory factor in causing deformity in the fetus through intrauterine compression from overcrowding. Table 8 shows that the frequency of twin pregnancies was indeed higher than expected from the 692 controls. Seven of the 165 pregnancies (4.2 % or approximately one in 25) had a twin whereas the figure in the control group was only eight of 692 (1-2% or approximately one in 87). In only one of the seven twin pairs did both infants have a deformity (congenital dislocation of the hip). The excess of twins was most obvious among the metatarsus varus and infantile scoliosis patients, though only reaching statistical significance in the former. There were no instances of monozvgotic twins among the patients.
GEST'ATION LENGTH AND BIRTH WEIGHT
In all cases birth weights were normal for gestation 1xt) =17 9: very highly significant excess (p < < 0 * 5).
There were no significant findings in relation to urinary tract infections in comparison with the control group, in each case about 7 % being affected.
There was an unexpected excess of upper respiratory infections (both viral and bacterial) in mothers of patients with neonatal congenital dislocation of the hip. It has already been noted that there was an excess of these patients during the winter months, and table 11 shows a comparison with other deformities, broken down by season of birth. Since figures for maternal illness were also available for the more serious deformities of anencephaly and spina bifida with meningocele, they are included in table I1, but these too fall well below the figures for congenital dislocation of the hip.
MOTHERS' CHRONIC ILLNESS AND DRUGS TAKEN
Disorders such as diabetes mellitus, rheumatoid arthritis, or chronic heart disease in the mother were noted but in no instance was there a significant excess when compared with the control group. There were no obvious findings in relation to drugs taken during pregnancy.
Discussion
The survey confirms many others in suggesting a multifactorial genetic background for these de- formities, but it also seems likely that the whole group is aetiologically related. The evidence for this is not only that more than one deformity occurs in the same subject, a long established clinical observation, but also among the first degree relatives of patients. In addition, environmental factors must also be needed to 'trigger off' the deformity, and it is suggested that while the multifactorial genetic background may be similar for the whole group, each has differing environmental factors determining which individual deformity finally develops. There was some evidence that this deformity occurred earlier in fetal life than the others. There was no greater frequency of left or right side involvement and the deformity was nearly always severe, needing long periods of splinting or operative correction. Also, it was the only one of these deformities found to be associated with the severe oligohydramnios of Potter's syndrome, indicating perhaps that early in pregnancy the feet can readily become set in the equinovarus position. TALIPES 
CALCANEOVALGUS
In the few cases in this survey no environmental factor was noted.
METATARSUS VARUS
There were surprisingly few cases (10) 22 The current survey noted an unexpected excess of mothers who had had an upper respiratory infection during pregnancy, and though it was not possible always to ascertain the exact time of this the majority were after the first trimester. It Findings from a previous survey from this unit were confirmed in that there was an excess of breech births (one in three) and, like congenital dislocation of the hip, the greater proportion of deformities were left sided. This was the only deformity in which prematurity was a feature. The season of birth was unremarkable but the onset of the curve was during the winter months of the year in over three-quarters of cases. Both these observations suggest that the immobile, over-wrapped up child is particularly vulnerable to the development of this deformity.
Conclusion
It is suggested that the idiopathic deformities of talipes equinovarus and calcaneovalgus, metatarsus varus, neonatal congenital dislocation of the hip, and infantile scoliosis are aetiologically related, since one subject may have more than one of these defects, and each of them may appear within the same family. Inheritance is likely to be multifactorial, with environmental factors which 'trigger' the deformity. Compression in utero because of hydramnios or oligohydramnios could not be shown as a causative factor, but a number of other environmental factors, both prenatal and immediately postnatal, were confirmed or suggested. We conclude that it is a mistake to look for a single isolated cause for any one of these deformities, but all are likely to have a common multifactorial genetic background associated with differing intrauterine or postnatal environmental factors. 
